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COMPLETE SPECIFICATION. 



Improvements in Flanged and Bolted Pipe Joints. 



We, Babcock (Ji: Wilcox Limited, a 
British Company, of Babcock House, Fan ing- 
don Street, London, E.C.4, do hereby declare 
the invention, for which we })ray that a 
patent may be granted to us, and the method 
by which it is to be performed, to be par- 
ticularly described in and by the following 
statement : — 

This invention rektes to flanged and bolted 
10 joints for connecting together elements 
adapted to work at high- temperatures and 
particularly to pipC; joints or the like joints, 
for; example, joints for connecting together 
pipes and valves or pij>es and pressure vessels 
1-') or pressure vessels and cover plates closing 
openings therein. Frequently such joints 
are required to reinain fluid tight when the 
connected elements operate under high 
internal fluid pressure. In order to obtain 
20 the requisite strength in the bolts and avoid 
excessive creep at the temperatures involved, 
the use of metal for the bolts different fiom 
that of the flanges is frequently expedient. 
The materials of the bolts and flanges then 
[ possessdiff*erent coefficients of thermal expan- 
sion and as a result leakage is liable to arise. 
An object of the invention is to lessen or 
. obviate this danger. 

" The present invention includes a flanged 
30 and bolted pipe or the like joint for connecting 
elements adapted to work at high temj>era- 
ture and utilising bolts of material having a 
coefiicient of thermal expansion different 
from that of a flange or flanges of the joint, 
3"> wherein acting between each bolt near an end 
or each end thereof and the neighbouring 
flange are compensating means having a 
coefficient of thermal exjmnsion different 
from that of the bolt and adapted to lessen 
40 or eliminate variation with temperature, due 
to differential expansion or contraction of the 
[Price Is. %d.] 



flange or flanges and the bolt, of tension on 
the holt. 

The invention also includes a flanged and 
bolted pi]>e or the like joint for connecting ele- 45 
nients adaj>ted to work under pressure and at 
high temperature and utilising bolts and 
flanges with coefficients of thermal expansion 
such that temperature rise tends to lessen 
the tension of the bolts, wherein acting be- 50 
tween each bolt near an end or each end 
thereof and the neighbouring flange are 
compensating means having a coefficient of 
expansion greater than that of the bolt and 
adapted to maintain tension on the bolt, as 55 
temperature changes, substantiaUy constant. 

The invention will now be described, by 
way of example, with reference to the accom- 
panying drawing which represents a fragmen- 
tar}' longitudinal section through a flanged 
and bolted joint provided between a valve 
body arid a pipe and arranged in a steam line 
operating, for example, at a pressure of loOO 
pound pel- square inch and a temperature of 
1050° F. The section is taken through 65 
adjacent co-axial bolt holes formed in the 
flanges and one of the clamping nuts engaging 
the bolt is shown only partly in section. 

The drawing shows a pipe 1 and a valve 
bod}' 2 which are formed on the same ferritic TO 
steel. A flange 3 formed on the pipe abuts a 
similar flange 4 formed on the valve boJy. 
The face 5 of the flange 3 is formed near the 
interior of the pipe with an annular projection 
6 which fits within a corresponding recess 7 75 
provided in the face 8 of the flange 4 and con- 
taining a suitable steel and asbestos gasket " 
7\ Outwardly of the annular projection 6 
the face 5 is formed with an annular recess 9 
which extends to within a shor.. distance of S<> 
the outer edge of the face. 

In the neighbourhood of the flanges 3 and 
4 the wails respectively of the pipe and the 
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valve body are suitably thickened. The 
flange 3 is formed with an a])pi-opriate number 
of symmetricaily disposed bolt holes 10 and 
corresponding bolt holes 11, arranged co- 
ax i ally with the holes 10, are ])n)vided in the 
flange 4. 

The outer end of each bolt hole is counter- 
bored to form an axially extending socket 12. 
A shoulder 15 at the inner end of each socket 
12 provides a seating for engagement by the 
inner end of a ferrule 16 referred to below. 

Through each pair of corresjtonding bolt 
holes 10 and 11 extends a bolt 17 including 
end parts 18 of reduced diameter and threaded 
])arts 19 extending inwardly fiom the ])arts IS. 
Clamping nuts 20 having a coefficient of 
thermal ex])ansion which is the same or sub- 
stantially the Siime as that of the bolts, each 
comprise a main cylindrical ])art 21 foimed 
with an internal thread adapted to engage 
one of the threaded parts 19 of the bolt and an 
outer hexagonally -shaped ]mrt 22 including a 
bore 23 through which extends one of the 
end ])arts 18 of the bolt so that expansion of 
the bolt ma\' be readily observed. At one 
end of each bolt 17, a ])art 24 of square form 
is provided outside the adjacent nut 20 to 
enable the bolt to be held against turning. 

Surrounding the bolt and disposed mainly 
within each socket 12 is one of the ferrules 16 
which extends between the shoulder 15 and 
a surface 25 of the adjacent nut 20. It will 
be a]ipreciated that each ferrule 16 could 
alternatively be wholly dis])osed in one of 
the sockets 12 in which case the length of each 
ferrule would be equal to the axial length of 
its corres])onding socket. The ferrules act-as 
com])ensating means for dTfferential expan- 
sicTn between the bolt 17 and the flanges 3 and 
4 and have a coefficient of thermal ex]>ansion 
which is greater than that of the bolt. As 
the clamping nuts and the bolt have the same 
or substantially the same coefficient of 
thermal expansion, the effective length of the 
bolt, for the purpose of considering differential 
expansion between the bolt and the Manges 
may fx,^ taken as the length betwceti the 
surfaces 25. Similarly, the effective length 
of the flanges may be taken as the length 
between the shoulders 15. 

During ojKTation, as the ])ipe I and valve 
body 2 are heated up, the flanges 3 an (J 4 
expand outwardly res|>ectively from the 
flange faces 5 and 8 and each bolt 17 likewise 
expands outwardly but at a greater rate. 
The ferrules 16, however, expand inwardly 
from the surfaces 25 at a still greater rate. 
The inward ex])ansion of the ferrules may. 
furthermore, be equal to the difference 
between the expansion of the effective length 
of the bolt 17 and the expansion of the effec- 
tive length of the flanges 3 and 4 anrl under 
these circumstances the tension on the bolt 
remains substantially unaltered. 

In a preferred form of the joint, the ])ipe I 



and the valve body 2 arc Ibrnied of the same 
ferritic steel, namely. 2]"„ chromium, 1*^^, 
7nol\'bdenum steel which possesses a co- 
efficient of thermal expansion of 7.8 10~* 
per P F. Each of the flanges 3 and 4 has an 
axial length of 5]" and the axial length of 
each socket 12 is 2|", so that the effective 
length of the flanges, that is the length be- 
tween the shoulders 15, is equal to 5|". The 
bolts 17 are formed of an alloy comprising 
17^(, chromium, 17^,^ nickel, 3% manganese. 
2.5"o molybdenum. 7'\, cobalt and 1.8*\, 
columbium and having a coefficient of 
thermal ex]>ansion of 8.9 ■ K)-'' per* 1" F. 
The effective length of the boit. that is the 
length between the surfaces 25. is ecpial to 
The nuts 20 are made of material of 
similar composition to that of the bolts and 
have the same coefficient of ex])ansion as the 
bolts. The ferrules are made of austenitic 
steel com])rising l8*'o chromium, 12^,j nickel 
and l^o columbium and having a coefficient 
of thermal expansion of 10 10~'' per 1° F. 
With these dimensions, it will be seen that 
for a given change of tem])erature the expan- 
sion of the ferrules is exactly ecjual to the 
difference between the expansion of the effec- 
tive length of the bolt 17 and the ex|)ansion 
of the effective length of the flanges 3 and 4 
with the result that the tension on the bolt 
remains substantially unaltered. 

In .some instances it may be convenient or 
necessary to provide the compensating 
means at one end only of a bolt, for example, 
when the bolt is a stud liolt. 
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What we claim is : — 

1. A flangeil and bolted ])ij»e f)r the like 
joint for connecting elements ada])ted to work 
at high temperature and utilising bolts of 
material having a coefficient of thermal 
ex])ansion different from that of a flange or 
flanges of the joint, whei'ein acting between 
each bolt near an end or each end thereof 
and the neighbouring flange are com] >en sating 
means having a coefficient of thermal exj)an- 
sion different from that of the bolt and 
adapted to lessen or eliminate variation with 
tem])eratui'e, due to differential expansion oi' 
contraction of the flange oi' flanges and the 
bolt, of tension on the bolt, 

2. A flanged and bolted i)ipe or the like 
joint for connecting elements adapted to work 
under pressure and at high temperature and 
utilising bolts and flanges with coefficients of 
thermal ex])ansion such that temperature 
rise tends to lessen the tension of the bolts, 
wherein acting between each bolt near an end 
or each end thereof and the neighbouring 
flange are compensating means having a 
coefficient of ex|)ansion greater than that f>f 125 
the bolt and adapted to maintain tension on 
the bolt, as tem])erature changes, substan- 
tially constant. 

3. A joint as claimed in <Jlaim I or Claim 
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2, wlierein the <nrni>fnsating means coinpri^;*' 
a ferr-iile dis]K>.S(*(l aioiind the bolt ijetweeti 
the neighbouring flange and a clam pint.' nut. 

4. A joint as cla lined in (?laini .*{. wherein 
tlie ferrule is housed at least partly within a 
soeket in the flange. 

o. A joint as elainied in Claim 2, arranged 



a,nd atlapterl to (>])erate substantially as 
herei n I )(' fore described with reference to the 
accotnpan x ing < I ra wing. K) 

For the Ap|»lieants, 
A. C. PRICE, 
<''ha.rtered Patent AL^'ut. 



PROVISIONAL SPECIFICATION. 



Improvements in Flanged and Bolted Pipe Joints. 



We, BABCf>CK (S: Wiixox Li.vhtko. a 
British Company, of Babcook House, Farring- 
don Street. London. F.C.4. do lieivby declare 
this inventi{>n to be described in the following 
lo statement : — 

Tliis invention relates to flanged and l>oitefi 
joints for connecting together elejnents 
a(la))ted to work at high temperatures anrl 
]iarticularly to jii])e joints or the like joints. 

20 for example, joints for cotmecting together 
pipes and valves oi* pipes and pressm-e 
vessels or pressure vessels anri cover j>la tes 
closing openings therein. F^'requently such 
joints are required to retnain fluid tight wlien 

2o the connected elements operate under high 
internal fluid pressure. In order to obtain 
the requisite strength in the bolts a.nd a.void 
excessive creep at the tem])eratin*es involved, 
the use of metal for the bolts different from 

io that of the flanges is frequently expcflient. 
The materials of the bolts and flanges then 
possess different coefficients of thermal 
ex])ansion and as a result leakage is liable to 
arise. An object of the invention is to lessen 

]~> or obviate this danger. 

The present invention includes a Hanged 
and bolted pipe or the like joint for connecting 
elements adapted to work at high' tempera- 
ture and utilising bolts of material having a 

4() coefflcient of thermal expansion diffei'cnt 
from that of a flange oi' flanges of the joint, 
wherein acting between each bolt at an end 
or each end theieof and the neighbourinir 
flange are compensating means ha.ving a co- 

45 efficient of thermal expansion different from 
that of the bolt and adapted at least to lessen 
variation with temperature, due to differen- 
tial expansion or contraction of the flange or 
flanges and the bolt, of tension on the l>olt. 

oO The invention also includes a flanged and 
bolted pipe or the like joint for connecting 
eleinents adapted to work under pressure and 
at high tem])erature and utilising bolts and 
flanges with coefficients of thermal expan.siou 

■)5 such that temperature rise tends to lessen the 
tension of the bolts, wherein acting between 
each bolt at an end or each end thereof and 
the neighbouring flange are compensating 
means having a coefficient of expansion 

bO greater than that of the bolt and adapted to 



niaintain tcnsifMi on the bolt, as temperature 
cha.nges. substantially constant. 

In one pai-ricular emborliment of the inven- 
tion as a]>})lied to a stearn line working at a 
|)ressure of about loOu |)ounds per square (io 
inch and a temperature of al)out' 1 ,050^ F.. a 
flanged and bolted joint is provided between 
a valve body and a ])ij>e both formed of 
ferriti<* steel, being a chromium molyb- 

flenum steel. Each flange has an axial 70 
dimen.sion of o|- inches and the face of the 
pipe flang<' is formed a short distance from the 
interior of the pipe with an annular jtrojec- 
tion for entering a corresj)onding recess pro- 
vided in tlie iace of the flange on the valve To 
body and containing a suitable .steel and 
aslK'Stos gasket. The face of the pipe flange 
is also formed outwardly of the c\nnular pro- 
jection with an annular recess extending 
within a shojl distance from the outer edge SO 
of the face. The walls of the valve l)ody and 
])ipe in the neighbourhood of the flanges are 
suitably thickened and the flanges are 
formed with a suitai>le number of symmetric- 
ally disposed bolt holes. S5 

The outer end of each bolt hole is counter- 
bored to form a recess of larger diameter 
having a length of J J inches, the shoulders at 
the inner- ends of the recesses constituting 
.seatings for engagement by the inner ends of UO 
ferrules refenxxl to below. 

The ferritic steel of the valv^e bod\' and 
pipe i>oss(.^sses a coeflFicient of thei'mal ex]>an- 
sion of 7.H < I0-« per T F., whilst the bolts 
are formeiJ of an alloy comi.)rising \fy.5% Do 
chromium. 17.5% nickel, :i.0% molybdenum, 
7.0% cobalt and 2.5^'^ columbium and 
having a coefficient of thermal expansion of 
8.U <'lO-«. 

Parts of each bolt near the ends are 100 
thi-eaded for the reception of clamping nuts 
having ?nain inner cylindrical parts of largei' 
diameter and outer parts of hexagonal shape. 
The extremities of the bolt are of reducerl 
diameter anrl extend through bores in the lOo 
hexagonal ])a.rts of the nuts so that eh>ngation 
of the bolts mav be observed. At otie end a 
])art of the bolt outside the adjacent nut is of 
square f{)rm to enable the bolt to be held 
against turning. I lo 

Disposed mainly within each flange recess, 



surrounding the bolt and acting hctufx'ii tliv 
adjacent nut and the flange i.s a ferrule having 
a length of '2{ inches. Tiie ferrules and nuts 
are of austenitic steel coinj>rising \S^\^ 
r> chromimn and 8*\j nickel and having a 
coefficient of thermal ex]>ansion of 10 lO-'\ 
The lengtli of the portion of the threader! end 
jjart of the bolt which extends into each init 
has a length of sui)stantially 2| Indies an<l 

10 taking into account the slackness between 
the threaded ends of the bolt and the nuts it 
is assumed that there is an anchor ])()int 
between the b*>lt and each nut at the mid- 
]>oint of that ]>ortion of the thi-eaded ctifj part 

i;") of the bolt which extends within the init. 
For the pui7)0se of considering differential 
expansion between tiie bolt and the flanges, 
the bolt therefore jjossesses an efiiective 
length of 14 inches, 

20 During o])eration, as the valve l.>od\- and 



pij*e are heatc<;l up. the flanges expand out- 
wardl\' fiom the flange fac</s and each bolt 
likewi.-^e exjtands outwardly i)m at a greater 
rate. The nuts and feirules. however, 
expand at a still greater rate. Moreover, the 
expansion is inwardly from the anchor points 
l>etween the nuts and the bolt, whilst the 
total inward expansion of the nuts and fer- 
rules is equal to the diffeience I)etween the 
ex]iansion of the bolt and the ex]>ansion of the 
flanges. As a result the tension of ttie bolt 
remains suljstantially unaltered. 

In some instances it may be Ci>nvenient or 
necessai'y to ])rovide the compensating means 
at (Uie end only ot a Ixtlt. for example, when 
the b(tlt is a stud holt. 

For the Applicants. 
A, C. PRICE, 
Chartered Patent Agent. 
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